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<57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multi-gradaitional and 
effective shading image of a nonfocusing point corresponding to 
the depth in a virtual three-dimensional space. 
SOLUTION: Subtracting processing for reducing the lightness of 
a original image in a frame buffer 16 for screen display larger 
and larger as the image is positioned more and more inside 
along the depth of the virtual three- dimensional space is 
performed (3). Then adding processing for dispersedly adding 
images of lightness corresponding to the lightness reduction 
value of the subtracting process around the original image in 
the frame buffer 16 while shifting their positions, is performed 
(4) to (11). The image in the frame buffer . 16 after the 
subtracting process and adding process is displayed on a 
screen. 
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tStf*(cf5 b c M*8MHrara>* * > HB**£#r 

So CD-ROMK7>T720(t fe8«<*T'fc£ C D 
-ROM1 BlCftMZtlT^ZY-lxZfnf^L* Hft 

[0 0 3 3] iifi-f >£-7x-*gT>2 1 (is iifilsltt 
1 1 OtCcfcO** h7-* 1 1 1 KSffitttufflRStlfc 
facDg^tr-^afi^T^o **U*-K- 'J-^- 
^-r* 2 3Ci. y-A^^iix-^^y-AS^S 
gf- * SO*- 7 r- * 5 ^ * U *- K 2 2 

O'J-K • h«rfT7o A*KV*-7x-Xg|52 4 
(4, K5 0<fcOOA*)<I#*3tttttt, ^X2 

5*^Lrcputca»-r*o ^2 5<t y-AM* 

[0 0 3 4] CCT\ 7+aAl/->3>^777 1 5 
0&H*OT-*7*-v-y MCO^TttW"r*o 7+ 
aixl/->3^777 1 5 O&ilSO-f — 2 7 * - v 
7hli £48 If-y hORfiI£G{iS£Bfii£a<S«C<fc9 
*3/££tl£o 7+aAU->3>^777l SOafiSO 
Tft 7 if -y Mis (gSH:*7c2f^rtiDSI?7t«:^*r/^ 
*-£ffi (0-12 7) W»s fiE^±, CO/< 

(0-1 27) £afii (0-1) ft*,, 

[0 0 3 5] atttt. Rffi. Cfil, Bffi(C«£iign/c 

(7£S»r**W l ©H*tEB») £T-Offi«(cit0)L 
T»#iCKE£ft*fc©?a&* 0 COafiKi, *>JJ> 
a«a»«JC % 7+aAl/-S/3>A777 1 5tc«-r 
5SBBORG Bfl0»*i^fc#«*BB«fc»* 

[0 0 3 6] {aiK7r*Lfc<fc9fcy-A&Sl OKfctf 
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§y-Afi**l 0 aOCPU 1 ltfy-A^njf5A 

(a) wo (1) fc^snrt^cfc-s&Tt^offittx 

7*aAI/->3>/W77 1 5tcs^ii$n 

So 

[003 7] 4*5, 02O (a) WO (1) - (1 1) 

AU-ys >^777 1 50B«-r-*oaE»*«SW 
10 tC^LTl^o 02O (b) WO (1) - (1 

1) li, glOSI«iO«Ba)ff^L»ffi«yi«C*5ttS7 
U-A/W7 7 1 6 0a«r-*oa»*«*W«£*L 

[00 3 8] 7*aAU-*>3>/W77 1 507EHB 
(S 10=*tcB») ^»f-^ (»«f-*) (is 
02 (2) (C^nT^S<fc5(C. £T7U-AA-y7 

r i 6(c^tr-^ns 0 7i/-A/^77 1 6rt 

(03«f-«£J:t)7EH»tf»*5iSnfcOfil[B%. 7nB« 
0(4H££i6£o C07cii®0{£B£g*tLT. £3 

[0 0 3 9] CPU1 Hi, &frLmW9mtLT. C 
1\ 7^aAb-'>3>A777 1 SO&iS^ORG B 
BtfSVrWB (MBfcttRB* GB. Bl^Sl) leg 
ilfgOaffi (0-1) CftffU 7*aAU— >3>A 
777 1 SOrtS*\ B«=*7CffiHrtOJIfTfC, ¥ 
HuffJJcfc 9 JtBCttBfSBBOU! **i>W«Ol»f- 

* (RGBB) fcEttT* (02 (a) WO (3) # 
S) o 

[0 0 4 0] cntCcfcO, 7cli»"C&S8S 1 OH^rai 
30 BlcB^T. B«=*7c3SIHrt4>«fT#-C, 
Dft«lcttBr«BB«£ti£flV< 4* *5 
K«Sftfc=&7tB»ft<»&h* 0 C4>=*7cMfc43 
ttsa^ittBTOBflWcBBLTtt, a=0T\ RfiSx 
0, GffixO. B<IxO(C<fcoTJE®=0££9. 
>18r»07*aAU^>3^y77 l 5lCli°IWm 

[0 0 4 l ] C P U l l (i, OtfCC, 7 r -*M8rf£07 
+ a/il/-S/3>^77l 5 0!H£-f-*T'7b-A 
^777 l 6 08*7*--* (02 (b) WO 

40 (3) #«0 o Ctltt, ilffiS^ffl07U-A/^-y7 7 
l 50raI{8*OWj6S\ fi«=*7caiBrtO«fT*r\ 

#«b * o xwcttif * Bfttt * # i ^w** tor 

zm\<DBXfiWmcttLT. B«=*7aSMrtOBf7 

* T\ 6 ?S0(c A* 7 (5 if BB#S< 4 * * 9 (c^ 
<jg£85£ Lfcm 2 0=*7cB»*» 6 tl*o 

[0 0 4 2] ftfe, 7cBBOWB*\ <SSH^7C^Hrt 
OSMt*T\ S8^&#«J(CI&I^7«^K<4oT^n 
(f> ±5EO«8Cfflg{i^«T^5o 
so [0 0 4 3] CPU1 l(t O^tC, f-^18r}$<07 



fttiMQO 1-2 5 0 1 2 7 
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+ aAl/->3>^777 1 SO&li&ORC BffitfS 

-tubs (n^ictiRfii> c<a, B<ao&<s) *i/nic 

B^frU SB30H*7cBB«rWM"* (02O (a) 
WO (4) - (1 1) #55) o C0830=&7cIiB 
(i. 7ciI«?&S35 1 0=*7nBBfcS-3^T* (53LE. 
*7tSBrtOjMT*"C. #i9«*9ftBfcttB , r*BB 

«7cBft'CfcS. 
[0 0 4 4] BBffltOT * a AI/->3V/W771 
SOiifS-r— 7clifao® OtcNtsItcSoTttS^ 
"T^LT. 7l/-^W7 7l 60E«T-*fcNlsI£ 
SoTfairr* (02O (b) WO (4) - (1 1) # 
RD o cn«i. ±»0«IWa31K:»**W*(t*ffl^W 
(S'f«WSOB»*7U— ^^-y77 I 6 07EH»OH 

o»cffiB*-f 6 LT»a^*n*rsj!iPSiaa%stt-rSo 

[0 0 4 5] 4*5, WTOMM-CC4, 7^2AU->3 
>/^y77 1 SOBBx— £*7U— A/^7 7 7 ! 60 

BB-r- * £ in S Bof 6 Lfi*. ( i . j ) TB 

*ttTSL, j ttYtt^FJq|0'r6LB*HJR#ffiT^L 
Tt^o 0 2T*(i, 7l/-A/^7 7 7 1 6 08E#[n]tfX 
•k CS£fr6*#iEO*ft) . HKTIWYI* (±fr6Ttf 

[0046] mzomvit. 8(noj!ragJ!ia^ff4bn 

£ 0 lHSOfclBTtt. 7*xi»U— fa V/W77 1 
5 0I«f-*OM* (-K - I) "fftLT, 7U 
-A^777 1 60H»r— (B2 0 
(4) ) o 

[0 0 4 7] Z®B<DtolWVtZs 7+aAb->3V^ 
777 1 5 0B«r-*OffiB*r (0. - l) -fe>L 
T, 7l/-A^777l 6 0j®«-r-£K*QSE*f* (B 
20 (5) ) o 3®gO*D»T-(i:, 7+jAI/->3> 
^777 l 5 0B«-f-*offiB* (+ K - l) "T6 
LTx 7l/-A/^777l 6(Dm{%T—$1,ChuWtZ> 

(02O (6) ) o 

[0 0 4 8] 4@SOtagr*(i, 7*aAU— >3>M 
777 1 50BBr-*OffiB€: (- U 0) f 
T\ 7U-A/W7 7 1 6 Oi®<$-r-*tCtolg-f £ (0 
20 (7) ) o 5@gOftn»T*ti. 7^aAl/->3> 
/^;77l50i»f->OfflI* (+U 0) -f6L 
T\ 7U-AM7 7 7 1 eoiifg-r-^cftis-f s (0 

20 (8) ) o 

[0 0 4 9] 6@iOj|DWett, 7+aAl/-i/3>^ 

^77i 5o@f»r-^oflrH^ (- k + 1 ) -re>t 

Xs 7b-A^777 1 GOlifg-r-^tcADS-r^ (0 
2 0 (9) ) o 7{5}gO*D«CT*(i, 7+aAl/-: > 3 > 
/^777 I 5«f-^tD{Sl«: (0, +1) "f £L 
T. 7U-A/<?7 7 1 6 0S®r-*lCjta*-r£ (0 
20 (1 0) ) o 8(HlgO/ra*T*U, 7^iAl/->3 
V/W7 7 1 SOBBr-^OffiB* (+ 1 . + 1) "f 
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7l/-A^777 1 60B»x-*tClniW-r$ 
(02O (1.1) ) o 

[0 0 5 0] C*Uc<fcO. ±i$OS2 0=^7t;li®tc« 
LT. B9E*7ESHIrtOBfT*^ #t9^6*«c^ 
9 (S £ WStf S < 4 5 <fc 9 tc Wg^iSS L fzm 3 oh# 
TtiiBfcffT, JB2 0H*7EB»0*^ffiB«c»LT» 
3 0=*7cB»0*4l%ttB«:B4*fflBB«T, 5S2 0 
=*rcBBfc»3 0=*7cBB*£i«'r*c fctffrfeti 

10 [0 0 5 1] COi§£. B2fc**ttTV*«IO£9 
"PffiBS-f 6 LT 8BBfte*^1T 6 LBB**Mfcft*n , r 

sctm^o tJWftuf. s 2 o=#7cibbk:»l 

TS 3 0=*7cH«*H*#ffiTBB 8 fifties* ? 6 

LftttBB«T«W"*c ktf-et So 4fc\ couss 

Ofg®T-C*> N=8£Lfctf, l*frLOfi#lCJSi;TN 
f* l Sn£80ftnfrOB*i:oTfc«fcif\, 
[0 0 5 2] ±jSO*54fflI*fTtonfc7U-ix/<y 
20 77 1 eOBftx-^tCcfcoTlfT^fi^^Sn, 

-BstcwssnTi/^ck^ftBffiS^fftonSo 03 

OBSttKI 1 0 1 IC& 200*7 v > ? x^ h D a. Db 
^Stltt^o *7S>x * h D a tt, CEffi=*7E2S 
BrtO«ff«T. *7^x*hDb*9fc¥«Kcfe5 0 
ZOfztb, *7i/x * b Datt&ttAOBBfc LTS^ 
StU *73>x*hDbttfffrL»»*tt^«ftfc#£ 
jfcjSOHBfc LTSS^tiTi^o 
[0 0 5 3] ortc. M 1 0*ftO«BOl£frLlIffiffl 
Htefcetsextfy-ASSB 1 OOBft*. 13 4-06 
30 (C7fiSnTl*S7a— **-h*#SLT»W**^ 4 

*>\ wTo*anci, ioaocpui i # 

7 f a A^HtT-T S C tc ct 0 ff t>ns 0 
[0 0 5 4] 04(^^>7D-^LTl^o CPU 
1 Hi. +-/<7.K5 0«fcOO}«^A^OS^fW^?7 
^ (7f7/S 1 0) , m't\Jl\Cfc®LT:>f--L>7a 

S 1 1) o *LT. CPU1 l(i, y-AiifTOigStS 

2) o Ot^, CPU 1 Hi> UBJSliaiS (X-r-vT 1 
40 S 1 3) . (JfrUt&H Uf7^S 1 4) . 

BS^ffis Ur7ys 1 5) zmicnvo 

[0 0 5 5] B5(iBB»fflffl97n-S:^LTl^So 

s»s^iasT'(i, c p u i Hi. *y ^>*-o-ro 

S«L UT7^S2 0) , 

»-rs uf7^s 2 1 ) o ortc cpuim. a 

ffi^gtttiU ^0<S^affifc*rs Ur7yS2 2) 0 
[005 6] tLaffi^lT'fe^i:, RGBO^StCa 
(@^»-r S C T*?# 7^ a A > 3 7 
so 7 1 SOiUfcx-* (02O (a) WO (3) 



(8) 



*$&f}2 0 0 1 -2 5 012 7 
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Zm®?-? (0 2<D (b) 91(0 (2) *#HB) £<0$ 

«6<hcic4s. ±a?os»ffla (02<o 
(3) *«h) icts^x. amtf\<ommc^T&7 

coo57]^i <omm<ommvit. wiwrat ±ot 

7U-My77 1 6<OB«x--*4>W*rt t 0K:ft*C 

££K<-/*;:i6K. officii, l «kOffit^«offifflPBS? 

fit, tztXii. 112/12 7tffft«ffi«nTl^o '<> 

Lfc««oT, cpui ici. aa«»e««cs^^TW 

BIWttC-fclcM-r* Uf7^S 2 4) o ^LT, 
CPUI lit. ±»DJ:3»fflS*. *ro#y=f>* 

a«»7-r*S"e«05i-r ut7/s 2 5) . 

[0 0 5 8] 16(i(^LJ[Ll7o- ; S:fNlT^5o tf 
*L«l?tt, CPUl 1 tt, BAffiBfflS (b>^'J 20 

>40 «b** en^> 7tmi%T-$zm2<D (1) ics* 

SnTt^*«fc?lC, 7*aAl/- *>a ^7 7 7 1 51C 
S£ii# (Xf7yS30) . Ol>T\ *02<D (2) iC 
^$tlT^«J:?CC« 7+iAl/-*>3^777 1 5 
Oftg^7U-A^777 1 6(c^r3tf--T^ Uf7 
7S 3 1) o 

[0 0 5 9] ortC, CPUl Hi, 7*aAU— >3 
>/W77 1 5©ftI*ORG B«*a«lT-*J»U 0 
2 (a) f\<0 (3) iC^nT^^lC, 7*aAU 
->3>^777l 5©»®*ORG Bffi«3E»r-r* 0 30 
S&IC. C PU 1 Hi. 02 (b) ?IJ<D (3) KfjiZtl 

l 5<0RG BliT7L/-A/^y77 1 6<DB«t-** 

&wmm&. s?£-et>4<, ±t> r«l gb. bb 

[0 0 6 0] OfC, CPUl lit. T-*WSMk<b7 
^aAU->3>/^777 1 5<D&li|g<9RC Bffl (ft 
■ftf->©RG Blxa) * % 02 (a) PiO (4) 
ICTK^nTt^cfc-ptC, l/88LT7*aAU->3 <o 
>^777 1 5<D&i®8t<DRC BfflfcSEffiU 0 2 

(b) CO (4) lC7n£nT^££9*C, ?IS#r?££>7* 
jl^U— >3 V^'v7r l SOBB-r-*** 7tm%(D 
ffiBfc»LT (-1. -1) *f6LT, 7U-A/W7 
r 1 6^il®7 r -^tc/iDS'r^ Wfy^S 3 3) . 

[006 1] CPUl ltt» ±»©*5 4jtaJMttS*. 
02O (5) - (1 1) (C^^nTl^^^tC, t£H» 
OttMfc»***6U&B* (0. - IK (+1. - 
1) , (-1.0), (+1.0), (-1. +1), 

(0, +1), (+ i. + 1) fc£-5*7t, 8»»ffl so 
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BOffiBKfflELT. SO 7®, «0jIL?t7 (Xf7 
3 4^X7^5 4 0) o 

[0 0 6 2] t%t>*>. Xfy^S 3 4£*5^T, 7* 
aAl/->3>^777l 5 0)Hf*-r-**\ tcEB© 
ffiBfcJfLT (0. -1) "f 6 LT. 7l/-A/^77 

1 6*)BBt— *fcl»0lW&o XT7^S3 SlCfcl* 
Th 7+aAU->3>^777 1 S^Bflfc-r-**. 
rcBfSOftlllcttLT (+1. -1) -f&LT* 7U- 
AA 7 77 1 60BB-r— ^EAdJWSo 

[0 0 6 3] 7f7^S 3 6£J5C'T* 7*jl2»U-S> 
3^777 1 5<0H«-r-**\ TtBfSOftaicfl L 
T(-l. 0) 7U-A/^77 1 6<DBf£ 

^-^KftUWfco Xf7^S3 7K*5l^t\ 7*ii* 
l/-> 3 ^777 1 5<DB»-r-*£\ 7ciSft4>ttB 
tcflLT (+1. 0)f6LT, 71/-AM777 16 

[0 0 6 4] XT77S 3 8K*5l>T\ 74-a.AU— 
3V/W77 1 SOHBx-*** 7C®{ft<DftHlC;ttL 
T (- 1 . +1) "f 6LT. 7U-A/Vy7T 1 6<DB 
®x-*K*Dg-f£ e Xf77'S 3 9fcfc^T, 7*a 
AU-v'3^777 1 SCDiHSx— 7CB<&<D{4 
SlCttLT (0, + 1 ) "f 7U-A/^777 1 

eom&T-zichumtZo xfy^s 4 otcft^?, 

7^aAl/-^3>^777 1 5<9Bf£x-*£\ 7tB 
BOffiBfcttLT (+1. +1) -f6LT. 7U-A/S 
777 1 6<0B<$x— ^tciagt-f^o 

[0065] ±ft<o&5&mmz?Tt>nrc7u-L/sv 

77 1 6 Oillf- ^(CcfcS^T^M^tC <fcoT7 U- 

[0 0 6 6] 07 (a) it. {gSH^7C^ratCfe(tS^ 
7^x*hX, YOEIKISSLTV^. C<Dt§S\ ft 

x*hXJ;Di§7j ((Ea=*icSMOj|«) a 
7 (b) a, *<DffiS=#:7c£fffl<DgSSffi 1 0 1 

ITlr^, *7^x*hXttB*B»Dx* *7*Jx* 
hYtta*H«Dy-e«S*n, aSMDxtt,H7 
(c) OB«BfcjiVrJ:5fc\ SH4^^«i:LTf# 

en. c«c»L«SiHDxtt % 07 (d) copai0 

tc^-r<fc^(c, tf^L»lll«rft4Snft7!>h7*-* 

[0 0 6 7] 08 it. £T*7-2*<Dm£<0&7jiMffiffl 
SSLTV^o B8»cSLfcaSBffil 0 1 Ci. 2{* 

So ^orci6, **7**(»®mt. nmidt^xim 

[006 8] 09(i, tr-r^y-ACOig^O^ll® 1 



ftffl 2001-250127 
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0 lOM*«aWlC7nLTi^*o H9co#]T'(4. y-A 
<0AS!O**5**G c fc. S£iI{$*:LTEttS4* 
OttPa. Pb. Pc. P dtomfctf^ZtiT^ 
So 4*<DftPa. Pb. Pc, Pd<*)-5"5. 2*4>£ 
Pa. Pb«4«jftJ:0Oaia»lpia>E»T»JlT*ir5* 
*Gct«tfBli;ttlBiCfe*o *fc. ffi^2*c0ttP 

■) (c££e COlfztb, +t7^^Gc^SPa, Pb 
li*M»T*-SOlc»lTePc» Pd(4. ff^L«l 10 
JR*rft#*nfc7* h7*-*X£IH£(C&oT^£o 
[0 0 6 9] a±0cfc5*C. JBlOStJSOJB«(Cctntf 

t^^HmoiAxnfti^MuA (7*h7*-*;o co 
ff^Ln»*»*cfc »¥i?ssa 

ICfEUfcl) 7/l/ft<ES3#^IB0HffiSS*:fT5 C£ 20 

[oo7o] [&2<Dnm<o&m] •o&c. m2<onm 

1 50B«-r-*<OE»fO*Sll(Cfe§o -T&fc^> Si 

HflM*— *fc.fc9 7*:iAU--$/3>v<-y7 7 1 50® 

/W77 1 6 cattle ^JSKLT^fco 
[00 7 1] S2Oj|«C0«!8r-«, 7*aAU 30 

*x7«/Sfcf^«tT*ife*o 

coo 7 2] hi o, hi Ki, mz(omm(OBm^^ 
*tf^L«iii«aa)^ii«:«aw*c^Lrc^o hi 

0, HI (a) ?J<D (1) - (1 1) (47*ai>U 
->3^777 1 5Ofi«x-*0S£*«attlC?fi 40 
LTt^o HI 0. HI lfr&fe$M>**«fc?U:* S52<0 
SUSOJBffiTtt* 7*ai»l/-^3>/W77 1 5tC- 

[0 0 7 3] Hi 0. HI \<D (b) ?J<0 (3) - (1 
1) tt7*a^l/-*>3>/W77 1 5<Dffl££!Bg 

5a*«*WKSLTl^o HI 0, Hi 1 <D (c) N 
© (1) - (1 1) 147U-A/W77 1 6<0ii<S>T- 
*©S»*«aWfc:SLT^S. so 
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[0 0 7 4] £2©ftfig<0Jg&T'(4. 7 + aAl/ 

■rosis-rso *lt. ■xen*eiiHrr««iCt * 

fflHttS 1 ft Siifiitc » L TSSE L < ttftDlE8UI«fT 

[0 0 7 5] C P U 1 1 ttBSE^ffilBrtO*7Vx 

*£7*:iAU-: >3>'*v77 1 SfCfiSSrT* (Hi 
04) (a) H (1) #H) • o?(c. CPU 1 1(4, 7 
*jlAU--v'3>/W77 1 5©H«t-**7U-A 
^777 1 6(C3fcf--TS (HI 0(0 (2) MD o 
[0 0 7 6] C PU 1 1 (4. 7*aZ»U— : >/^7 
7 1 SOiBHr-^OSajRORGBtt^-rMK (H 
RK(c(4RfiS. G<I. BfilOSfl) (C*<0H*4)ofl[** 

w&tf^<mm$nrc*mw®7 : -z 1 5 a (H 1 oco 

(b) n?> (3) M«B) tfttfsn*o C PU 1 1 
(4. Sdc^tlfc^Hliffix-^ 1 5 aO*B*OW*0 
■CC, 7U-A/W7 7 1 ecDiSf^x-^OSlj^CD^ 
(Hi 0<D (3) . cn(c<fcD. 7 
U-A/^7 7 1 6rt<0®»(4. #fl!f«J: 0 KlfflKittli 

snfc=*7ca«kft* (Hi oo (c) ?ij<d (3) # 

RD o 

[0 0 7 7] Ctl(4. ii«Sffl07l/-A/W77l 
ffiffij: 0 AffiicttB-r ^BtttS if**i^ft* fc o Tig 

[0 0 7 8] CPU 1 1(4. ^rtC, 7^^AU-i/3 
>A7 77 1 5 0*HJRORG B«*^fB8fi (HfStc 
(4R<I> Gflk BfiOSfil) *C a /N (Hi 
0, Hi 1 (a) W<0 (4) - (1 1) MB) o £6 
KCPUM (4, *K£ J: 9£&£nfc<f>HMk'r-* 

1 5 a (^^-lifg) 7ca«OH9*i:N®«CSoT 

aa^-r^>LT. 7u-aa^77 i etonifft-r-^ic 

JjDBE-fS (H10, Hi lO(b) WO (4) - (! 

i) ttB) o cnt4> ±2Eo«»jaatcfectswg(5« 

«IC J*Cf 4Beoi«*7 A y77 1 6O7EH 

[0079] H 10. Hi 1 OPT*(4. 8 IslOftaliaiS 
^ff»*)tl« 0 Stot, H 1 0 . Hi \<D ( b ) FU<0 

(4) - (1 1) -Ptt, 7*aAU—>3>/Vy77 1 
SOSliSORfi. Gffi. BUtn^tifc. a/8 (0 
^a^l 12/127) «rS»"r^Ci:(Ccl:»). 



SBH2 0 0 1 -2 5 0 12 7 
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&&?zctvw&»m&ztitt#tm»T-* 1 5 a 

(i K < fc£ £ o tc Wfi£&£ L££ 3 cDH#7t 

IKS (*" = -<Dii®) T'&* 0 
[00 80] 1 ©gcDiaWT'te. 7+aAl/->'3 >/S 
777 1 StOiifSx-^^Sil^Wg^a/SfS-r^ 

1) Tift? bLfc{&Sf!9<&T7U-A/W7 7 I 6<DH 
«-f-*fc:*D»r* (01 OCD (4) #BB) 0 fcfc, 

(-K -1)14, Xtt^fSji: YH^iafcO-f&LK 10 
P^*(4T^LT^^o 7U-A/W77 1 6 CD 

BEfitfXW (£*&;&tfiE*ttffil) . gftft^YlS (±fr 

[00 8 1] 2ls]@<D/jngT*J4, 7*ai*U— >3>/* 
777 1 50>&m%<DW&% a /B(S? %C£T'»t> ft 
Z^fmfcT-Z 1 5aO(4S^ (0, - 1 ) til)? 
6L/c{5g^T'7U-A/^y7 7 1 6 cD!j«T- * tC 
JjDg-fS (0 1 0(0 (5) #K0 c 3©@CDft}gT't4, 
7*aAU— >a y/^777 1 5 O&H^OHM^: a / 
8 (glT £ C <h T''f# ^> n 3 * PiBIifft-r- £ l 5a5:, (+ 20 

K -1) f£tt"f6LfcttllHar7U-^^-y7 7 1 
6©B«t-*IC*oIM-* (0 1 00 (6) #BB) o 

[0 0 8 2] 4@@cDfo]gT'l4, 7*aZ*U— *>3»* 
•y77 1 5<D&mm<DM&%a/8fe?*CtT-mz>ft 
S*Bi»r-> 1 5a^ (-K 0) Titf?£>LTz 

(4M^*e7U-A/ < ;7 7 7 i 6 cdihs-t--* icings 

£ (0 1 14) (7) «B) 0 SIslgOADgT'ti:, 7*^ 
AU-i/3^777 1 5<D&mm<OWm%a/8fe? 
ZCtV&bftZtpf&m&LT-* 15 a?:, (+ 1 * 

0) Tiirf?^LTz&.mm^Vy\y-L^yyT 1 60® 30 
mT-2iau&?2> (HI 10 (8) #SR) o 

[0 0 8 3] 6d@<D*0gT*C4, 7+aAl/->3>^ 
777 1 5<D&Wm<DWmZa/8m?&C£V'<9c>ft 
ZtpTm&T-Z 15a^, (- U + 1 ) rftt-f 6L 

f:fiIKT7U-A/N7 7 7 i 6<DlH&7 :r --?ic/jnW 

"TS (01 1 CD (9) #89) o 7®B<Df}UWT'lZ. 7* 
aAU-'>3>A 7 77l 5cD§l)^cDBfla^a/8fS 

■r^c^T*^e>n^+Kii«x-^ 1 5a^ (o, + 

1) /c:tt1 x e>Lrcfa§lli<ST'7U-A/^7 7 7 l 6 con 
mT~2lCbuW?Z (Hi l<Z> (I 0) #80 o 8@g 40 
tD*D»?«4, 7^Al/->3^777 l ScDSiifjl 

5a^ (+K +1) /ctt-re>Lrcfii[aBI«T7U- 
AA7 7 7 1 6<DiI»x-*fctaJF** (0 1 1 CD ( 1 

1 ) #S) o 

[0 0 8 4] Ctitc<fcD> ±iS<DS2 0=*rcH«K» 
3^=^H§SO*iffiH*aft*ttHM«T. £2<D so 
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H*7Eii» t SB 3 0=*7cH»*SJ*r * c t tf'<it>ft 

[008 5] ortC, SS2CDf|&<Dfc!glC*ttSy-A 
SET'CDfflS^HItCO^TIKWrSo ^2CDHSS 

L$QiI7 1 Oj|«0»Bi:l3]tt*>«yi¥« 

[0 0 8 6] ?%t>*>. *-<>7a-<D®:m&. 041C 
^L/:7D-ft" h £I^«S£, $1*CPU1 1(4, * 

-^7 h'sozovmttktio&mttzrfv Wf7 

ysi0) 0 O^IC, C P U 1 1 its HMtArtlcJSSL 
Ty-^yn^AtcfieoTmScDy-A^l^S^ff 
■5 (Xf77S 1 1 ) o C P U 1 1 (4. y-A3i?TCDiS 

s 1 2) o o^r\ cpui mafiipffla (xf 
77 p s i 3) , tf^LJiiisaa Uf7^s 1 4). 7 
(xx7 7 p s 1 5) ^m^^9o 

[0 0 8 7] ZTZs *2<0j|«<0JBttk:^t*tf^L«l 
IHS6*n*t, *HlRO#U J>AM-Pji»?«ti* (X 

T7/S20) o a«snfc*y j>*a*««*n 
Uf77 P S2 1) . *o*u=f>oa«A^tasn* 
(Xf7yS2 2) o gtfJ2nfcaffi*M£fflRB#<I (1 
12/127) «fc9**^*Sfrtf««*tl* (Xf 7 
^S23)o affi><£ffllEW{I&ntf. afit*M£fflPBS 
tt (1 1 2/1 2 7) iuR«Stl* Uf7^S2 

4)0 *£Lt. sro#u JvoaR^T-rssrx 

f7^S2 0-XT77 P S 2 4 0«Stf«DiI«n* 
Uf7ys 2 5) o 

[0 0 8 8] 01 2«S2CDH«StDJB!B*cfeetSff^L 

ar-ii, cpu 1 it*. (uv^uvio 

«H 1 0CD <a) 9\<0 (1 ) (C^^tlTV>^cfc 7 

^iAl/->3>^777 1 5Kffi£&# (*T77S 

5 0) o COJBL l^lc^IifftT-^cOilifggcD a ffitf 
7^aAl/-'>3>'/^777 1 SJCS^ii^n^o Ol> 
T\ 01OCD (2) tC^^nri^cfc^fC. 7+aAU 
— S/3 >^777 1 50ft8S7U-A^777 1 61C 
±r3tr--TS (Xx7^S 5 1) o 
[0 0 8 9] O^IC. CPUI 1(4. 74-aAU— >3 
>/Vy77 1 5CD&@££CDRG Bffl*afflT*IIL, 0 
1 0 (b) ?1JCD (3) \CffiLTz&ot**Mmi&T-2 1 
5 a££/£U ^CD*ffli®»r-^ 1 5 a OSP^cDW 
g(C^D. 71/-M7 77 1 6«i»f-**6ifll 
(XT7yS5 2) o MOMHtt^ R 

fflU Gil. BfilcDSx— ^SiC?T9o 
[0 0 9 0] O^fC, CPUI 1(4, 7*ii*U— 
V/^7 7 7 1 5CDSB&CDRG Bfil?ra/8fig (0^a 



(11) 
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<1 12/127) Ls 010(b) WO (4) ICTfiZ 
nTt**£*4*flBB»T-* 1 5 a CP 
U 1 Hi, CO^ffllifSx-* l 5 a fcJEBttOffiWc 
ttLT (- 1. - 1 ) 1* 6>LT, 1 6 

OB«T-*£j!lDjW"« Ut7^S 5 3) o 

[0091] cpu i ni. ±a?o£9 4/jagsag*, 

01 0 (5) - (6) , 01 1 (7) ~ (1 1) 

(0. -1) , (+1. -1) > (-1, 0) , (+ 
1. 0) , (-1. +1K (0, + 1) , (+1. + 
1) tZo£r>lc. 8K&lifgO<aStc£MLT, «9 
7(e), IIOilLfr? (7fyyS5 4-Xf'^S6 

0) o 

[0 0 9 2] *f 4*^, 5 4 (Cfcl^T, 7+ 

aAl/->3>A777l 54>Mft7— *OSB&lCa 
/8£iimLT, 010 (b) WO (5) fc^SftT^ 
Scfc^ft^lHHWx-^l 5at«t*. £e>KCP 
U 1 Hi. CO^B^x-* 1 5 a «7cBflM)ffiBSC 
*TLT (0. - 1 ) 1*6 LT* 71/-M777 1 60 
MmT-WcimW?Z> (0 1 0 (c) WO (5) # 
ED o 

[0 0 9 3] Xf7^S 5 StCfc^T, 7+aAU-> 
3>A777l 50ii«r-^©*li**Co/8*** 
U §10 (b) WO (6) fcS«tiT^*J:54*lll 
Bftx-* 1 5 a fcfeSW £ 0 S &tC C P U 1 Hi. C 
O^Folilf&x-* l 5 a*SH«OffiH£»LT (+ 

1. 71/-^77 7l60I«f- 

*tCftDSL-f£ (010 (c) WO (6) #es) o 

[0 0 9 4] Xf^yS 5 61C*3^T, 7+iAl/-> 

3^777 1 SOBfgx-^OSBfglCa/S^flSL 

U HI 1 (b) WO (7) teiS*nT^S£-5ft*IM 
B«x-* 1 5a^4*t§o * PU 1 Hi. C 
O^MBft-r-* 1 5 a*^B{g*0{^KttLT (- 
1, 0) -f<E>LT, 7l/-A/^7 7 7 1 SOBffi-r-* 

jc/iDg-rs (01 1 (c) wo (7) eg® o 

[0 0 9 5] XT-yfS 5 7Kfc^T, 7+aAL/-> 
3^777 1 SOBftx-^O&B&tCa/S*^® 
U 01 1 (b) WO (8) «c*SnT^*«k9 4*M 
B<S-r-£ 1 5 a £ 0 S 6>£ C P U 1 Hi. C 

O^MHflSx-* 1 5 a*SB«0{fcBfc»LT (+ 

1. 0) 7I/-^7 7 7 1 60B«-f-* 

fcftnJW* (01 l (c) WO (8) #«0 o 

[0 0 9 6] Xf7^S 5 8(C*5t>T> 7^aAU-> 
3^777 1 50B«x-*0&B&*Ca/8*flJ( 
U 01 1 (b) WO (9) K^SnT^Scfc-^^fa 
HflSr-* 1 5a*£f*f & 0 2 61CCPU 1 Hi, C 
O^MBfcr-* 1 5 a**B»Dfi««c»LT (- 
1, +l)f6LT, 7l/-M7 77l60i»f- 
^(C/JDS-T^ (011 (c) WO (9) #KD o 

[0 0 9 7] Xf7^S 5 9lC*5l,>T, 
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3>/^777l 50B{$r-£0&BSJCa/8£^S 
U 01 1 (b) WO (1 0) lC^*nT^*«fc-5 4* 
SJBWx-* 1 5 a*£*-r*. « P U 1 Hi, 
CO*Rg®«T-* 1 5 a^TtBfSOttEtcttLT 

(0. +1) "f <E>LT, 7U-A^777 1 GOB^x 
-*fc*JW* (0 1 l (c) WO (l 0) #«0 o 

[0 0 9 8] Xx-y^S 6 0(Cfel>T, 7^aAl/-y 
3^777 1 5 cOiif- * OSd^iC a / 8 £ ^f* 
L, 01 1 (b) WO (1 1) K^£nT^£cfc94* 
10 HB»r-* 1 5 a 2 61CC P U 1 Hi, 

COfRBBflfcf'-* 1 5 a*7tB(£Ottgt£*fLT (+ 
1. +l)f6LT, 7l/-AA777l6 0If6f- 
*icfo]g-r£ (011 (c) WO (1 1) »&) e 

[0 0 9 9] C<0«fc9«CS2Oj|ttO»»Ttt. T*d. 

Ai/->3>A77 7i sosa^o^g^iBgrrsc 

i:T*MB»r-* 1 5 a*MSU ^Bfc-r-* 1 
5 a^7V-AM777 1 6 0B<8lC#fiScLT^£o C 
7*aixl/-i/a^777 1 5*CStiiS 

[0 10 0] »20*«iO«»T»6n*tf^LB« 

ii, siosiffliojB!BT*S6natf^LB«fcrai;T»« 
a^ft-eifx^y-A^o-JiffijfeBffias-rsc t«c 

£0, 08, H9*c^LfcaSBBMfcra«Otf^LB 

[0 10 1] Lfrfc, M20lttRa>}BBOff»L(SBtt 
3£ttfcJ:fttf* 7+aAU->3>/W77 1 50rt 
30 ttBft«»l#Wt?W. Wftfc SSioUSS 

o»»<o«r^L»B»a*tt«cJt^ b»x-*©»* 

[0 10 23 4*. *5BHOS 1 , M20fffllO»BT 
li, B«*-f 6L4tf€>^dt-r*(Bt, lBfTf087? 

iSKc-r&fiSfcuttf, -r &-r»i iBfg-for*4< 

[0 10 3] Sfc, ±aO*«WO»l, 5S2 0HJ&0 
»«T*8lWLft(f^HiB«a^tttt. ^fcfflSSftfc 

tf x* y- a mwmvmft zctic**) mmt zct 

tfT**, COJf^LjaSoyn^Ati, /N-Kf^ 
X*, 7aylf— CD-ROM, MO, DV 

D^onvfcf:!-* o *im%tmmmc §es s 
t\c^Tnmnz>o $/c, ±ao<k9 4ieswi*K 

so [0 l .0 4] 



(12) 
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ic£% iy\L*-* 0 *J&ft ieSSSttfc «fc tf 
L«li«aS7i Sic cfc tiff, rcB«WWfi*ffig=&7E£ 

^cfcicWS^ISSL/c^2 0H^7Eli(atc«LT, 

fremc a* 3 « if wfitfs < ft * «k 3 tc wa^ss l 

-So cttfc*9. (E^3^Brt0»fT*lciSi;fcfl!i 
JM*fttffrLB»*»*C 

[0 10 5) Sfc. 3Vtra-*R#$D^fi6ft§e»« io 

o*«ncttiitsiffi»«4f**t^a*torfiaL, 

£ 7 A/ < y 7 7 <07tmm<om 0 ttB*"f 6LT# 

Jtft8W«a*B'r*ci:ft<. ffiJ»&BflMQ3?, <E 

ISfciS (7^h7*-*X) <DtffrLB«*ffl£Ci:#T 

[0 10 6] Sft, *%WtC ct £ tfx*^- AgEK <fc 
ntf, BffiaSffl07U-A/<y7 7*liU 7U-A 
y^y7TOSiffi«OW**lgaH^7cSMrta)*ff* 
T\ ¥BBJ:9Jlfl(cttBr«BBa£*ec«ft«t 

7r07cB«OH 0icttB*-T6 LTttf&ttforf Sia 
JMBB*f7<r\ WHMi:W»«#*7Lfc»07U 
— A/ W 7 r 0Hfft*HE8S*-&*liBffi3*ff 9 

««4»iWBa*R-r*cfcft<. H#4B««ia 30 

[BBOHWftBHfl] 

»B*SWr □ y *&0T'&So 
[0 2 ] *%W<9!& 1 OUffiOJB&ic J: £ tf UfiSiiai 

[03] *ftnoBlO)llltO}BBicJ:«tf^LliBfl 

[04] *»W«cj:*lfr*y-A«Hfe*tf3>^a 
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[0 5] *«WiCj:*lf7 f *y-AttHfc<fcCjF3>lfa 

-*«#»9BrtefteBiM*. tf^L«H«ia^ttt*5 

tt£ffl»l8Bfllg7 D-£;jVf 7 hT&* 0 
[06] *RWOSlO*«OJBBIc**tv ? *y-A 
*Bfe*tf3>^a-*K*ffi!)^BftEa«W», tf* 
LlffiBJflgtffctc * tf LftB7 D~«r^-r 7 a- 

[07] (a) ttBS3k7cSWc4S(t«4-7^x^h 

oebm*« (b) tt*a)cs=*7cffinoa*Bffi 

(cK (d) ttS^BBOflMB 

[08] ^-r*y-AoasBiiw*srittWB-eft 

So 

{09] krr*y-A<08SBffiMO**HT*So 
[01 0] S20HfiEO^®tc<fcS(r*>U«SlSJ!iSO¥ 

[011] »2Ojj«<0«Bk:<k*{f^L«iiB«iao¥ 
B*«iS«lCSVrSB 2 4>B»IB?fe*. 

[01 2) **»OB20it*W)BB«cJ:*lf5 r *y-- 
ABBfi*tf3y*fa->K*«0BTB*l3»B*^ tf 

[*?#<0&W) 

1 0 t£x*y-A&l 

I 0 a y-A&*(* 

II CPU 

12 ROM 

13 RAM 

1 4 y«77* -y^fflSffl 

1 5 7*aLU->3>/W77 

1 6 7U-A/W77 

1 7 

is *«»Kffla» 

19 CD-ROM 

20 CD-ROMH7^7 

2 1 «<l-l'>*-7x-Xffi 

23 **y*-K * u— y • 

2 4 >*-7x-ZB 
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1 0 0 >ir-y h 
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